Multi-source data fusion methodology

19
The data fusion algorithm aims to integrate the multi-source products for generating a more 20 accurate, continuous, consistent and long-term surface radiative flux dataset. To take advantage 21 of the high quality of CERES-SYN surface radiative flux and the long temporal coverage of 22 other seven datasets (Table S1 ), we built and validated the data fusion model using the dataset 
27
There are several phases for the data fusion work consisting of the data preprocessing, model 28 generation, model validation, model application and data combination. In the data preprocessing phase, we created a quality control for every product to fill the gaps 32 with a temporal filter process; all products were then re-gridded to 1.0° resolution.
33
The non-negative least square (NNLS) [Bro and Sijmen, 1997] regression approach, which is a 34 very mature and widely used approach in image fusion studies [Lee and Seung, 1999; Patrik, 2004] 
Validation of the multi-source fused datasets with CERES SYN product
49
The fused surface downward longwave radiative flux was validated using the CERES SYN These data allow us to evaluate both the accuracy of fused dataset and its consistency with CERES SYN 86 product. The validation results shown in Fig. S8 and The correlation maps between integrated surface LWD and onset SIC in following figure   135 indicates that there are still some differences in the spatial patterns between LWD and onset SIC.
136
This is mainly because that only thin ice located at the coastal regions begin to melt in late 137 spring [Markus et al., 2009] , and some other mechanisms such as surface wind [Zhang, 2015] , 
